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ground in one second. If the ball be beaten out to a thin sheet it will take a long time to fall.
In mechanical flight the resistance of the air is used to obtain lift. For this purpose a plane-form is selected giving the best results. And it is important to know how to measure the air-resistance encountered by various plane-forms driven at the speeds necessary to keep them aloft.
The resistance of a simple plane-form, like a sheet of stiff cardboard, varies almost exactly as the sine of the angle at which it is held to the air. But each shape, as already said, has a different coefficient only ascertained by experiment. It will be understood, therefore, that the designing of aeroplanes, which are complicated structures having wing surfaces of infinitely various curvatures and angles, besides various parts which do not afford any lift, involves elaborate calculations.
(c) Planes
With simple plane surfaces similar to the extended wings of the bird or the planes of a kite a man can carry out limited flights, by gliding downwards through the air from elevations, without expending muscular energy. Chanute made 700 glides on one apparatus of this description. From the laborious investigations of the early aviators and experimenters in this direction is derived the basis of knowledge of the principle of aeroplanes. The supporting power depends on the shape and size of the surface used, and the speed at which it is driven. From the work of the early experimenters certain data are obtainable, and certain formulse have been established.
In considering these the student is first confronted with a fundamental difference between the motion of aeroplanes in air and that of ships on water. Ships are propelled through the water in the line of least resistance. Their direction is in line with their greatest length. The